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In the title compound, C9H n N 3 03, two molecules are present 
in the asymmetric unit in which the 4-hydroxy-3-methoxy- 
benzaldehyde and hydrazinecarboxamide units are almost 
planar [with r.m.s. deviations 0.0212 and 0.0066 A, respec- 
tively, in one molecule and 0.0346 and 0.0095 A, respectively, 
in the other] and are oriented at dihedral angles of 9.7 (3) and 
16.6 (3)°. In both molecules, two S(S) ring motifs are present 
due to N— H- ■ N and O— H- ■ O hydrogen bonds. In the 
crystal, the molecules are dimerized with each other due to 
pairs of N— H- ■ O hydrogen bonds, forming an rm _ 
motif. O— H- ■ O hydrogen bonds lead to the formation of a 
three-dimensional network. 



Mo Ka radiation 
fi = 0.11 mm~' 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T min = 0.957, 7/ maI = 0.966 

Refinement 

R[F 2 > 2a(F 2 )] = 0.056 

wR(F 2 ) = 0.113 

5 = 0.98 

1931 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 296 K 

0.30 x 0.16 x 0.14 mm 



8297 measured reflections 
1931 independent reflections 
1046 reflections with / > 2cr(/) 
R inl = 0.081 



275 parameters 

H-atom parameters constrained 
Ap max = 0.22 e A~ 3 
Ap mi „ = -0.25 e A~ 3 



D-H-A 




D—H 


H-A 


D-A 


D—H' 


■A 


02-H2A- 


■Ol 


0.82 


2.17 


2.627 (6) 


115 




02-H2A- 


■ OS' 


0.82 


2.34 


3.108 (7) 


156 




N2-H2B- 


■ 06" 


0.86 


2.11 


2.923 (7) 


158 




N3-H3/1- 


■ O6" 1 


0.86 


2.16 


2.987 (7) 


162 




N3-H3B- 


■ Nl 


0.86 


2.31 


2.674 (8) 


106 




05-H5A- 


■04 


0.82 


2.18 


2.632 (6) 


115 




N5-H5B- 


■ 03 iv 


0.86 


2.08 


2.909 (7) 


161 




N6-H6A- 


■ 03 v 


0.86 


2.13 


2.965 (7) 


164 




N6-H6B- 


■ -N4 


0.86 


2.32 


2.677 (7) 


105 




Symmetry codes: (i) — x, 
x + 1, — y + 1, z. 


-y,z+h 


(ii) x,y+l,z; (iii) 


x — j, —y, z; (iv) 


x, y — 1, z; 


(v) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON). 



Related literature 

For a related structure, see: Tahir et al. (2012). For graph-set 
notation, see: Bernstein et al. (1995). 



The authors acknowledge the provision of funds for the 
purchase of a diffractometer and encouragement by Dr 
Muhammad Akram Chaudhary, Vice Chancellor, University 
of Sargodha, Pakistan. 




Experimental 

Crystal data 

CjHnNaC. 
M, = 209.21 
Orthorhombic, Pca2 1 
a = 13.9945 (14) A 



OH 



b = 5.0440 (4) A 
c = 27.286 (2) A 
V = 1926.0 (3) A 3 
Z = 8 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BQ2364). 
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Acta Cryst. (2012). E68, o2071 [doi:10.1107/S1600536812025299] 

(2f)-2-(4-Hydroxy-3-methoxybenzylidene)hydrazinecarboxamide 

M. Nawaz Tahir, Akbar AM, M. Naveed Umar, Ishtiaq Hussain and Hazoor Ahmad Shad 

Comment 

The title compound (I), (Fig. 1) has been synthesized as a derivative. Recently we have reported the crystal structure of 
(2£)-2-(3,4-dimethoxybenzylidene)hydrazinecarboxamide (Tahir et al, 2012) which is related to the title compound. 

In (I), two molecules are present in the asymmetric unit, which differ slightly from each other geometrically. In one 
molecule, the parts of 4-hydroxy-3-methoxybenzaldehyde and hydrazinecarboxamide A (CI — C8/01/02) and B 
(N1/N2/C9/N3/03), are almost planar with r.m.s. deviations of 0.0212 A and 0.0066 A, respectively. The dihedral angle 
between A/B is 16.57 (26)°. In the second molecule, the similar groups C (C10— CI 7/04/05) and D (N4/N5/C18/N6/06) 
are also planar with r.m.s. deviations of 0.0346 A and 0.0095 A, respectively, and the dihedral angle between C/D is 9.74 
(28)°. In both molecules two 5(5) ring motifs (Bernstein et al, 1995) are present due to H-bonding of N — H—N and O — 
H— O types (Table 1, Fig. 1). The molecules are dimerized with each other due to N — H— O type of H-bondings and form 
_/? 2 2 (8) ring motifs (Table 1, Fig. 2). The molecules are stabilized in the form of three-dimensional polymeric network. 

Experimental 

Equimolar quantities of 4-hydroxy-3-methoxybenzaldehyde and hydrazinecarboxamide were refluxed in methanol along 
with few drops of acetic acid as catalyst for 45 min resulting in light orange solution. The solution was kept at room 
temperature which afforded light orange needles after few days. 

Refinement 

In the absence of anomalous scattering all Friedel pairs were merged. The H-atoms were positioned geometrically (C-H 
= 0.93—0.96 A, N— H = 0.86 A, O— H = 0.82 A) and refined as riding with U iso (U) = xU eq {C, N, O), where x = 1.5 for 
hydroxy and methyl and x = 1.2 for other H-atoms. 

Computing details 

Data collection: APEX2 (Broker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used 
to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009). 
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Figure 1 

View of the title compound with the atom numbering scheme. The thermal ellipsoids are drawn at the 50% probability 
level. 




Figure 2 

The partial packing (PLATON; Spek, 2009) which shows that molecules form ring motifs in three-dimensional polymeric 
network. 
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(2£)-2-(4-Hydroxy-3-methoxybenzylidene)hydrazinecarboxamide 



Crystal data 

C9H11N3O3 
M r = 209.21 
Orthorhombic, Pcal\ 
Hall symbol: P 2c -2ac 
a = 13.9945 (14) A 
b = 5.0440 (4) A 
c = 27.286 (2) A 
F= 1926.0 (3) A 3 
Z=8 

Z)ata collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.00 pixels mm" 1 
co scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
T mm = 0.957, T m = 0.966 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > l^F 2 )] = 0.056 

wR(F*) = 0.113 

5=0.98 

1931 reflections 

275 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 880 

D x = 1.443 Mgm" 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2704 reflections 

6= 1.8-26.0° 

^ = 0.11 mnT 1 

T=296K 

Needle, colorless 

0.30 x 0.16 x 0.14 mm 



8297 measured reflections 
1931 independent reflections 
1046 reflections with / > 2o(I) 
Rint = 0.081 

ftnax = 26.0°, # m in = 2.9° 

h = -17— >17 
/= -33^33 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= 1/KiV) + (0.039P) 2 ] 

where P = (F a 2 + 2F c 2 )/3 
(A/a) max < 0.001 
Ay9 max = 0.22 e A" 3 
Apmm = "0.25 e A" 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U ISO */Ue q 



01 0.1256(3) -0.4282(10) 0.51673 (17) 0.051 (2) 

02 0.3120(3) -0.4570(10) 0.52664(17) 0.0437(19) 

03 -0.0668 (3) 0.7125 (10) 0.3095 (2) 0.0423 (16) 
Nl 0.0730 (4) 0.3033 (11) 0.38554 (19) 0.035 (2) 
N2 0.0463 (3) 0.5085 (12) 0.3552 (2) 0.041 (2) 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


LP 3 


U 12 


U u 


U 23 


01 


0.028 (3) 


0.070 (4) 


0.055 (4) 


-0.003 (3) 


-0.004 (3) 


0.032 (3) 
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0.030 (3) 


0.052 (4) 


0.049 (3) 
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0.005 (4) 


C17 


0.027 (4) 


0.031 (4) 


0.033 (4) 


0.004 (3) 


-0.007 (3) 


0.004 (3) 


C18 


0.030 (4) 


0.032 (4) 


0.038 (4) 


-0.004 (4) 


-0.002 (3) 


-0.005 (4) 



Geometric parameters (A, ") 



01— C3 


1.365 (8) 


CI— C8 


1.444(9) 


01— C7 


1.418 (7) 


C2— C3 


1.386 (9) 


02— C4 


1.373 (8) 


C3— C4 


1.379 (9) 


03— C9 


1.232 (8) 


C4— C5 


1.371 (9) 


02— H2A 


0.8200 


C5— C6 


1.383 (8) 


04— C12 


1.365 (8) 


C2— H2 


0.9300 


04— C16 


1.426 (7) 


C5— H5 


0.9300 


05— C13 


1.374 (8) 


C6— H6 


0.9300 


06— CI 8 


1.244 (8) 


C7— H7C 


0.9600 


05— H5A 


0.8200 


C7— H7A 


0.9600 


Nl— C8 


1.259 (9) 


C7— H7B 


0.9600 


Nl— N2 


1.377 (8) 


C8— H8 


0.9300 


N2— C9 


1.375 (7) 


CIO— Cll 


1.409 (9) 


N3— C9 


1.335 (9) 


CIO— C15 


1.384 (8) 
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N2— H2B 
N3— H3B 
N3— H3A 
N4— N5 
N4— C17 
N5— CI 8 
N6— C18 
N5— H5B 
N6— H6B 
N6 — H6A 
CI— C2 
CI— C6 



0.8600 
0.8600 
0.8600 
1.375 (7) 
1.282 (7) 
1.353 (9) 
1.336 (9) 
0.8600 
0.8600 
0.8600 
1.386 (9) 
1.390 (8) 



CIO— C17 
Cll— C12 
C12— C13 
C13— C14 
C14— C15 
Cll— HI 1 
C14— H14 
C15— H15 
C16— H16A 
C16— H16B 
C16— H16C 
C17— H17 



1.456 (8) 
1.388 (9) 
1.404 (9) 
1.373 (9) 
1.372 (10) 
0.9300 
0.9300 
0.9300 
0.9600 
0.9600 
0.9600 
0.9300 



C3— 01— C7 
C4— 02— H2A 
CI 2— 04— C16 
CI 3— 05— H5A 
N2— Nl— C8 
Nl— N2— C9 
C9— N2— H2B 
Nl— N2— H2B 
C9— N3— H3A 
H3A— N3— H3B 
C9— N3— H3B 
N5— N4— CI 7 
N4— N5— C18 
CI 8— N5— H5B 
N4— N5— H5B 
H6A— N6— H6B 
CI 8 — N6 — H6A 
CI 8— N6— H6B 
C2— CI— C6 
C2— CI— C8 
C6— CI— C8 
CI— C2— C3 
01— C3— C2 
C2— C3— C4 

01— C3— C4 

02— C4— C5 

02— C4— C3 
C3— C4— C5 
C4— C5— C6 
CI— C6— C5 
Nl— C8— CI 

03— C9— N2 
N2— C9— N3 
03— C9— N3 
C3— C2— H2 
CI— C2— H2 



117.9(5) 
109.00 

117.8 (5) 
109.00 
116.3 (5) 
121.6(5) 
119.00 
119.00 
120.00 
120.00 
120.00 

114.3 (5) 
122.7 (5) 
119.00 
119.00 
120.00 
120.00 
120.00 
118.0(6) 

120.9 (6) 
121.1 (6) 
120.7 (6) 

126.4 (5) 

120.0 (6) 

113.5 (5) 
119.0(6) 
120.7 (6) 
120.4 (6) 
119.3 (5) 
121.6(6) 

123.1 (6) 
120.3 (6) 
115.6(6) 
124.1 (5) 
120.00 
120.00 



C5— C6— H6 
H7A— C7— H7C 
H7A— C7— H7B 
01— C7— H7B 
01— C7— H7C 
01— C7— H7A 
H7B— C7— H7C 
CI— C8— H8 
Nl— C8— H8 
Cll— CIO— C15 
C15— CIO— C17 
Cll— CIO— C17 
CIO— Cll— C12 
Cll— C12— C13 
04— CI 2— Cll 

04— CI 2— C13 

05— CI 3— C 14 

05— CI 3— C 12 
C12— C13— C14 
C13— C14— C15 
CIO— C15— C14 
N4— CI 7— CIO 
N5— CI 8— N6 

06— CI 8— N5 
06— CI 8— N6 
CIO— Cll— Hll 
C12— Cll— Hll 
C13— C14— H14 
C15— C14— H14 
CIO— C15— H15 
C14— C15— H15 
04— CI 6— HI 6 A 
04— CI 6— HI 6B 
04— CI 6— HI 6C 
H16A— CI 6— H16B 
H16A— CI 6— H16C 



119.00 
109.00 
109.00 
109.00 
109.00 
109.00 
110.00 
119.00 
118.00 

119.1 (5) 

119.2 (5) 
121.6(5) 

119.4 (5) 

119.5 (6) 

126.7 (6) 
113.7(5) 
119.4 (5) 
119.6(5) 
121.0 (6) 
119.0 (6) 
121.9 (6) 

122.8 (5) 
115.7(6) 
120.4 (6) 
123.8 (6) 
120.00 
120.00 
120.00 
120.00 
119.00 
119.00 
110.00 
109.00 
110.00 
109.00 
109.00 
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C6— C5— H5 
C4— C5— H5 
CI— C6— H6 



120.00 
120.00 
119.00 



H16B— CI 6— H16C 
N4— CI 7— HI 7 
CIO— C17— H17 



109.00 
119.00 
119.00 



C7— 01— C3— C2 
C7— 01— C3— C4 
CI 6— 04— CI 2— Cll 
CI 6— 04— CI 2— C13 
C8— Nl— N2— C9 
N2— Nl— C8— CI 
Nl— N2— C9— N3 
Nl— N2— C9— 03 
CI 7— N4— N5— CI 8 
N5— N4— CI 7— CIO 
N4— N5— CI 8— 06 
N4— N5— CI 8— N6 
C6— CI— C8— Nl 
C2— CI— C6— C5 
C6— CI— C2— C3 
C8— CI— C2— C3 
C8— CI— C6— C5 
C2— CI— C8— Nl 
CI— C2— C3— C4 
CI— C2— C3— 01 
C2— C3— C4— 02 



6.5 (9) 
-176.1 (6) 
2.9 (9) 
-175.3 (6) 

172.7 (6) 
176.9 (5) 
-2.0 (8) 

179.3 (6) 
-175.8 (6) 
-176.6(5) 
-177.8(5) 
0.3 (9) 

175.4 (6) 
1.5 (9) 
-0.4 (10) 
-178.8 (6) 

179.8 (6) 
-6.3 (10) 
-0.6 (10) 
176.7 (6) 
-179.0 (6) 



01— C3— C4— 02 

01— C3— C4— C5 
C2— C3— C4— C5 
C3— C4— C5— C6 

02— C4— C5— C6 
C4— C5— C6— CI 
C15— CIO— Cll— C12 
C17— CIO— Cll— C12 
Cll— CIO— C15— C14 
C17— CIO— C15— C14 
Cll— CIO— CI 7— N4 
CI 5— CIO— CI 7— N4 
CIO— Cll— C12— 04 
CIO— Cll— C12— C13 
04— CI 2— CI 3— 05 

04— C 12— CI 3— C 14 
Cll— CI 2— CI 3— 05 
Cll— C12— C13— C14 

05— CI 3— CI 4— C15 
C12— C13— C14— C15 
CI 3 — C14 — CI 5 — CIO 



3.3 (8) 
-177.0(5) 
0.6 (9) 
0.4 (9) 
-180.0(5) 
-1.5 (9) 
-0.8 (9) 
175.9 (6) 
0.5 (9) 
-176.2 (6) 
1.8(9) 
178.5 (6) 
-178.3 (6) 
-0.2 (9) 
0.2 (8) 
179.8 (6) 
-178.2 (5) 

1.4 (9) 
178.0 (6) 
-1.7(10) 
0.7(10) 



Hydrogen-bond geometry (A, °) 



D — H—A 


D — H 


h-a 


D-A 


D—U-A 


02— HZ4-01 


0.82 


2.17 


2.627 (6) 


115 


02— 11X4-05* 


0.82 


2.34 


3.108 (7) 


156 


N2— H2S-06 11 


0.86 


2.11 


2.923 (7) 


158 


N3— H3v4-06 ia 


0.86 


2.16 


2.987 (7) 


162 


N3— H35-N1 


0.86 


2.31 


2.674 (8) 


106 


05— H5^-04 


0.82 


2.18 


2.632 (6) 


115 


N5— H5S-03 1V 


0.86 


2.08 


2.909 (7) 


161 


N6— H6^4-03 v 


0.86 


2.13 


2.965 (7) 


164 


N6— H6S-N4 


0.86 


2.32 


2.677 (7) 


105 



Symmetry codes: (i) -x, -y, z+1/2; (ii) x,y+\,z; (iii)x-l/2, -y, z; (iv) x, y-\ , z; (v)x+l/2, -y+\,z. 
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